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Abstract 
Direct conversion of greenhouse gases, carbon dioxide and methane, for producing useful compounds has 
been studied by non-thermal plasma process under low energy emission (less than 30 W). The non-thermal 
plasma process is available at room temperature under ambient pressure. Methane and carbon dioxide 
mixed gases were converted to carbon monoxide as a major product, with ethane, ethylene, acetylene and 
propane as by-products. The plasma process was available under lower energy than thermal catalytic one, 
and it was effective for direct conversion of greenhouse gases. 
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Fig. 1   Scheme of experimental apparatus for plasma reactor. 
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合し、全流速を 20 mL/min 一定として反応








































Fig. 2  Schematic diagram of non-thermal 
plasma reactor. 
Fig. 3  Effect of plasma output on conversion 







































































Table 1  Effect on plasma output on selectivity of the products 
(CH4/CO2=1). 
CO C2H6 C2H4 C3H8
2.5 1.50 53.6 15.0 3.7 3.1
7.5 1.25 54.7 12.9 1.6 4.7
15.0 1.13 54.7 10.9 0.9 5.3
20.0 1.11 56.5 9.8 0.7 5.4
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Table 2  Effect of CH4/CO2 ratio on C2+ 
(C2-3) yields. 
Fig. 4  Effect of CH4/CO2 ratio on 


































Fig. 5  Effect of temperature on conversion 
of CO2 and CH4 (CH4/CO2 = 2, plasma output: 
15 W). 
Fig. 6  Effect of temperature on products 
selectivity (CH4/CO2 = 2, Plasma output: 
15 W). 
Table 3 Effect of filled material in plasma reaction(CH4/CO2 = 1, 
external reactor temp.: 300℃) 
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